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FROG C U N R E  
Leaving matters as they 
are is rather a pessimistic 
approach t o  the problem. 
Twen ty  crores of rupees 
as  fo re ign  exchange per 
year are  n o t  irisignificant 
when the country is pulling 
ha rd  t o  bridge the trade 
balance since the  sixties. 
The exisEng idle capacity 
of t he  processing industry 
and the under-utilised labour 
f o rce  cannot  be  ignored. 
We have a perfected tech- 
no logy  f o r  processing of 
f r o g  legs. The insat iable 
d e m a n d  f o r  f r ozen  f r o g  
legs in the established markets 
and existence of .well orga- 
nised channels of distribution 
adequately a t t r a c t i v e  :;: impel us to find 
a way out. i t  was not too 
late for  an answer to come. 
The Seafood Asso- 
c iat ion has submitted a 
detailed scheme 
Government 
to the 
of lndia f o r  
Organising frog farming 
tres-----a praqmatic solution 
indeed* 
The knowledge on frog 
farming, bo th  experimental 
and commercial, is pretty 
l i t t l e  considered from the 
a n g l e  of the voluminous 
amount of literature available 
on prawn and fish farming. 
In ;act the status of cornmer- 
cia1 f r o g  farming ventures 
is  qu i te  nebulous both in 
lndia and abroad. In this 
. c o n t e x t  i t  is intended in 
this paper to  give an insight 
THOUGH the croak-music 
of frogs has long back sub- 
s ided in the  waterbodies 
of our countryside, we hear 
now and then some noise 
about frogs made by seafood 
exporters. A great majority 
of the exporters still find 
it d i f f i c u l t  ' to  understand 
the under which 
ca tch ing  and exporting of 
f rog was banned in the 
country. The traumatic effect 
of the collapse of a thriving 
business of frozen f rog legs, 
w h i c h  t h e y  m r x l o p o l i s e d  
once,  has  made several  
qf them antagonistic towards 
the ecologists and environ- 
mentalists. There is probably 
some substance i n  t he i r  
feeling dnsidering idle caps- 
city and sick units of our 
seafood industry. 
All the same, the industry 
might  have faced a bad 
situation even if  the environ- 
men ta l i s t s  d id n o t  en ter  
i n t o  t he  p ic ture  and the 
author i t ies  d id  h o t  react 
to their hue and cry. Inten- 
s ive exploitation and indis- 
criminate use of pesticides, 
not  to mention the vagaries 
of nature, would have thinned 
down the  f r o g  population 
considerably. Then hunting 
fo r  a single frog in more 
than  a square km. area 
may seldom be viable for 
any enterprising frog catcher. 
He may divert his energy 
to  other profitable ventures 
~ v i n g  the frogs free. With 
he chain thus broken off 
a t  the beginning itself, the 
industry will land On the 
Same trouble as it has "Ow* 
"OW' 
BIOCOGICAL ROLE ff FROGS 
population is 
ter ised by its important 
'Ole the Of pests 
and maintaining the biological 
equilibrium. The low fecundity 
coupled w i t h  l ow  s u r v i v ~ l  
ra te  in their 
: ~ c ~ ~ ~ ~ ~ ~ : ~ ~  tkn ntiure. In frogs7
'"like the chances 
Of O f  the target 
is very much meagre. 
It Was not an exaggeration 
when the foretold 
the danger Of 
stocks and the w'ld 
li fe department came forward 
its rescue* The 
done the pOpulat'On 
c o n s i d e r a b l e  and i t  w i l l  
take, years together to res- 
tore i t  to its original state. 
The following are the major 
hurdles R the early natural 
resuscitat ion of the stock: 
1.reduction in the brood 
Stock; 2 .10~  fecundi ty of 
the species; 3.10~ rate of 
f e r t i l i s a t i o n  and surv iva l '  
of hatchlings; 4.prolonged 
l a rva l  stages, 5.vulnerability 
t o  predators a t  all stages 
of life; 6.changes in the 
rainfall pattern and recurring 
d r o u g h t  a n d  7.ex tens ive  
use of pesticides inagricultural 
practices. (This kills both 
the food insects and larval 
, stages). 
into the 
benefit of 
prp.neurs. 
subject for the 
prospect ive ent re-
SPECIES AND BIIl..OGY 
Species of Indian frogs 
suitable for -:ulture are 
the green frog-Rana hexa-
dactyla, the Indian bull 
froq Rans tigrina , and 
·0 
--
, 
-----~
the Jordon's frog Rans 
crassa. An exotic species, 
the North American bull 
frog Rana catesbeiana, 
introduced ir)to India by the 
then CIFR I, is also suitable for 
culture. k. far as consumers 
a re concerned there is no 
discrimination regarding 
the accepta bili ty of di ff erent hp-r- o- d7"u-c-'-t-:-i o-n--o-'-I --p-u-r-e--'-e-e"'d'""" .. w"'i""th:--I:-r-e-':-h:-Iy--p-re-p-a-r-e-d:--sp-e-rm"' 
species. They are interested 'by induced breeding and suspension. The sperm susp '~n­
in the size of the frog legs hatchery rearing is imperative sian can be prepared by 
and therefore soecies which for any viable commercial crushing 2-4 testes in a 
attain smaller size are 
cultu re operation. petri dish with a little of 
not desirable for culture. pond water. After fertilisation 
INDUCED BREEDING 
Breeding of frogs sta rts 
with the onset of monsoon. 
Rena hexadactykJ and Rana 
tigrina breed during October-
November and May - June 
depending upon geographic 
locality. American bull frog 
breeds during April-May . 
Hatching requires from four 
days to three weeks. The 
aqua.tic larvae called tadpoles 
feed on benthic algae, aqua -
tic vegetation and small 
animals and take from 1ive 
months to two yea rs to 
meta morphose into sem i-
aquatic and exclusively carni -
vorous adults. But in India 
the American bull frog tad-
poles fed on roots of aquatic 
vegetation metamorphosed 
within one and a half months. 
SEED PROIJUCTION 
Produc~ i on of seed of 
good quality and in sufficient 
quantit;. is the most important 
step in any culture practice. 
Nature is the main source 
of frog seed and the availa-
bility is pr oh ibitively low 
for any intensive cu l ture 
practice . Moreover, the 
seed obtained from natu re 
are likely to be a mixture 
of comme rcial and non-
comme rcial species. To avoid 
this taxonomic uncertainty, 
10 
the eggs are washed with 
The technique of induced pond water two or (hree 
breeding has been developed times and allowed to rema in 
to b r eed successfully the undisturbed. 
Indian commercial spec ies Hatching period varies 
of frogs. The process involves from 18-54 hours depending 
injecting the female recepient on th~ species.. The fecundity 
with 2-3mg of chilled Clce-
tone-dried frog pituitary of Indian commercial frog 
species ranges from 8,00U to gland e x tract subcutanously 0000 d· 000 
near the anterior abdomina l 2, an about 1 tad-
poles could atlas t emerge 
vein . Female glands .give 
better result. Ca re should out successfully. About 80% 
be taken to avoid injury hatch in g can be expected 
to the anterior abdominal from artificial bre ed ing. 
. Ha tChlings must be kept 
vein, subcutanous vems in sha llow plastic or ena mel 
and other internal organs. trays with little water before A. single injection will induce 
the release of almost all transfer in g them to the 
the ova w ithin 21/2 to 4 nu~sery ponds. Vigorous 
h (R.t·· & R.c ) sWimming starts at this ours 19rana rassa 
and 6-7 hours (R. hexa- stage indicating that they 
da t I ) d r ·,ng the pre are ready for· transfer. c ya u -
breeding and breeding sea,on, THE REARING CF HATa-L,1NGS 
01 the,e Irog'. The egg AND TADPIl..ES 
should be· allowed to accumu-
late in the uteri before 
stripping ahy of them. Vigo-
rou s str ipping is likely to 
damage the eggs. A priming 
dose of 3- 5mg of proges-
terone fo llowed by the inje~ ­
tion o f pituitpry extract 
helps in smooth stripping 
01 eqgs. 
The eggs stripped in 
a clean dry enamel pan 
are immedia tely fertilised 
The surv ival and growth 
of ha tchlings depend on 
th e a vailab ility of food. 
The ha tchlings of R. tigrina 
and R. crassa feed naturally 
on zooplankton and tubifex 
worms. The hatchlings turn 
cann ibalistic when sufficient 
quantity o f food is not 
available. Hatchlings of 
R. hexadactyla feed mainly 
on filamentous algae like 
Spir yra spp and ium 
FlSHtlG OiIMES 
spp and tender twigs of 
Hydrilla spp. 
Many attempts were 
made ~ for rearing the hatch-
lings into tadpoles and adults 
In me fielD. out the survival 
was found to be very poor 
(20-25%) and far below 
the laboratory survival rate 
of 90%. It is advisible to 
rea r a t1east the hatchlings 
and early tadp-oles in con-
tainers witt, flowing w;:"ter. 
The growing tadpoles first 
release some growth inhibiting 
substances which act upon 
the smaller tadpoles. The 
result "is that tadpoles meta-
morphose into frogs in waves, 
ra ther than at once. While 
"in nature this helps to avert 
mass mortality due to preda-
tion or unfavourable ..condi-
tion, the culturist may find 
it undesirabre. Flowing water 
system can eliminate thi5 
problem completely. 
Tadpole s naturally feed 
on benthic algae and Othel 
aquatic vegetation. In addition 
to that they can · be fed 
on sha rk mea t, fishmea I, 
tubifex worms, earthworms 
etc.. Feeding twice a day 
is recommended since tadpole~ 
may be killed by overfeeding. 
W~en tadpoles become early 
frogs they are fed on tubifex 
worms until! they become 
early frogs for stocking 
in culture pOI~ds. 
Cl11URE PONDS 
Culture ponds should meet the 
territorial needs of frogs. Provid-
ing sufficient shoreline as feeding 
t.e rritory is A must for main-
taining the population densities 
much higher than that of 
nature. This can be achieved 
by reducing the .::lmount 
of open water and increasing 
the length and irregularity 
of the shoreline through 
,/onstruction of islands and 
peninsulas extending to the 
centre of the pond. Alter..: 
na tively, artificial ponds 
may be made as a series 
at narrow trenches in north-
south direction so tha t the 
ve etation on the banks 
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could serve as s e or 
frogs.. Obviously weed-infested 
ponds can be best utilised 
for frog culture. 
Water of sligh~ry acidic 
pH (6-7) is good for a self-
perpetuating frog colony .. 
A small portion of the pond 
should ·be deep (40-5Ocm) 
enough to protect the frogs 
and the tadpoles from extreme 
conditions of weather. In 
any location a large area 
of the pond should only 
be 5-15 cm deep to faeilitate 
the feeding behaviour of 
frogs and tadpoles. 
PRI;:DATORS AND DJS£ASES 
Terrestrial predators 
of frogs and tadpoles may 
be kept out by enclosing 
the pond with small meshed 
wire fence of about 1m 
high, sloping outwards at 
an angle of 35°. Birds are 
more difficult to control, 
but 8 wire net or PE net 
s t re tched over the shallow 
area may be partially effec-
tive. No preda tor control 
method is 100% effective 
and the culturis[ should 
allow for some loss. 
Newly received frogs 
suspected of harbouring 
p.a [hogens should be held 
for 10 min. in water contain-
ing 6ppm of chlorine and 
kept isola ted for a fe .... 
days. Red-leg, ' a funga l 
infection, can be retardeu 
by providing a dip i1 mild 
potassium perm'lnganate 
solution. 
FEEDING IT fROGS 
Feeding the metamorphosed 
frogs is much more difficult 
than the tadpoles. Adult 
frogs feed exclus,vely on 
moving animals. Encouraging 
terrestria I flowering plants 
'and illuminating the shore 
at night with lOO-200W 
clear lamps will attract 
insects to the feeding tEHri:' 
tory. Feeding the frog~ 
with dead silk worm pupae 
had been tried in Japan, 
;but is yet to be tried n 
Inclia .. 
STOCKI'IG, GROWTH " YIE1D 
Juvenile frogs can be 
stocked at a density of 
2000 to 6500 Nos/ha. Taking 
.:he minimum marketable 
aize as 20cm (including 
the outstretched legs) and 
weight of 130 g. almoot 
all the frogs will etta in 
~c ommercial siz<e in one 
yea r. f\mern:an bull Hags 
fed on worms, insects and 
other small animals showed 
an average growth of 96mm/ 
94.4g in six months at CirRI, 
Cuttack. Green frog grew 
to about 200-250g within 
a year. 
Experimental monoculture 
of frogs gave an annual 
yield mnging from 236 to 
773 k.g/ha, and in polyculture 
with Indian major carps, 
218-422kg of frogs and 
10>2-3145kg of fish per 
hectare. Better results can 
be expected if the culture 
ponds are provided with 
margina l aquatic weeds. 
The frog culture in India 
is still in' a rudimentary 
state, its survival snd deve-
lopment lie in the hands 
of 8 few devoted biotogists 
and adventurous' entrepreneurs. 
Let us hope that we would 
be able to make a giant 
leap in frog culture very 
soon. 
PROTECTION TO NON_DiA-
NISED fiSHING f'nJR£S .. 
DPPDSITK»I fRU'H'S PRO-
~ 
The National People's front, 
a conglomeration of seven 
opposition par~ies, is reported 
to have .included· in its drAft 
40-poin~ " programme, protection 
of nan-mechanised fishing 
from encroachment by mecha-
"ise d f is,illg and provisior 
6.1 credit fa::iiHies and excise 
,duty concessiu'1s to small 
fish farmer~ . 
